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Laboratory Data Quality Assurance Review and Evaluation 
 
U.S. Environmental Protection Agency (EPA) Summary and Observations 
with Remediation Venture Office (RVO) Responses and Clarifications 
 
The following is the result of interviews, data reviews and subsequent document reviews 
performed from May 4 through May 12, 2010, as part of the 2010 Five Year Review (FYR) 
evaluation. The purpose was to understand the data quality processes in place for laboratory data 
at the Rocky Mountain Arsenal (RMA). The observations and recommendations presented below 
are based on interpretation of the data quality processes gained through these reviews and are 
subject to change based on future discussion and evaluation. 

RVO General Response regarding the EPA’s Laboratory Data Quality Assurance 
Review and Evaluation 

In addressing EPA comments 1 through 7 below regarding the EPA’s Laboratory Data 
Quality Assurance Review and Evaluation, it should be pointed out that the RMA 
laboratory data quality program was developed over 20 years ago based on USATHAMA 
procedures and protocols. At the time that was the best system available, as EPA CLP 
protocols had not been developed for chemical agent analytes. To maintain program and 
data quality consistency, these processes have been kept in place. The RVO Chemical 
Quality Assurance Plan provides requirements for data to be assessed, qualified, and 
documented, and specifies that the RMA Quality Assurance Program (QAP) shall be used 
as the basis for development and implementation of quality requirements for project-
specific plans and the analytical chemistry support program data collection and 
reporting requirements. The RVO CQAP details the analytical requirements necessary to 
meet the RMA QAP. Subtier documents required by the RVO CQAP, including the PMC 
CQAP and Data Validation Plan demonstrate a traceable flowdown of requirements for 
implementation. Outside laboratories contracted to provide analytical laboratory support 
are required by contract to comply with the CQAP requirements and are subject to audits 
to ensure compliance. The RVO is not aware of any breakdowns or disconnects in the 
implementation of this approved process that would call into question the assessment of 
chemical data produced over the course of the RMA remedy, and plans no changes to the 
processes in place except as indicated in the comment responses below. 

EPA Comment #1 

The results of the laboratory data validation process are not transparent to the database users. It is 
currently unclear in the Rocky Mountain Arsenal Environmental Database (RMAED) which data 
have been reviewed/validated and which data have not. This lack of transparency is further 
complicated by a program in the RMAED that automatically assigns an ‘A’ or acceptable 
qualifier to the data after 45 days. At present, it is unclear what data has been identified as 
‘acceptable’ as a result of data review vs. data that has been automatically qualified as 
‘acceptable’ based on a computer program. EPA recommends that the RMAED should have a 
field or qualifier established to identify which data have been reviewed/validated and which data 
have not been reviewed/validated. 
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RVO Response:  

The Program Management Contractor (PMC) is responsible for data validation and data 
review. Project managers also review their data and may submit correction letters for 
their own data in the RMAED. The Sample Tracking (STRACK) program will be modified 
for data going forward to indicate which lots have been validated by PMC. Data users 
can then calculate the percentage of their data that has been validated. The RMAED 
contains flags and codes that designate whether any data have changed. 

In 2004 the Army approved development of the RTRAC Web program to check data for 
valid data format and valid values based on Army-approved lookup tables. RTRAC went 
online in January 2005. Subsequently, in February 2007 the Army approved the 
automatic acceptance of data after 45 days. Auto-approved data are distinctly flagged 
with a unique alpha-numeric combination to indicate that no individual has edited the 
data as a result of further data review or data validation. The following distinct alpha-
numeric codes are used to demonstrate the data have only received automatic 
acceptance: ‘A’ in the rec_loc_flag field and the digit ‘1’ in the loc_comm_num field. As 
shown in the chem_comm table, the digit ‘1’ has the following definition: “Default value 
automatically assigned by RTRAC to all non-rejected data.” After subsequent human 
review and validation, if any changes are made to the data, then the ‘1’ is removed from 
the loc_comm_num field and a new location comment number is assigned. The new 
number and its comment are entered in the chem_comm table for user reference.  

Furthermore, the Army also approved the RTRAC program to automatically reject data 
that missed holding times. Auto-rejected data are also distinctly flagged with a unique 
alpha-numeric combination to prove that no individual has edited the data as a result of 
further data review or validation. This specific alpha-numeric coding contains the letter 
‘R’ in the rec_loc_flag field and the digit ‘0’ in the loc_comm_num field. As shown in the 
chem_comm table, the digit ‘0’ has the following definition: “Automatic rejection; 
Missed holding time; data_qual flag=K or L; rec_loc_flag=R.” Subsequently, after 
human review and validation, if any changes are made to the data, then the ‘0’ is 
removed from the loc_comm_num field and a new location comment number is assigned. 
The new number and its comment are entered in the chem_comm table for reference by 
users.  

Two recent (but rare) examples of auto-rejected data being overwritten by subsequent 
human review are described below:  

 Volatile samples missed holding times and were automatically flagged by 
RTRAC with the ‘R’ rec_loc_flag and the ‘0’ loc_comm_num. U.S. Geological 
Survey (USGS) and URS further reviewed the data and sent a letter to the 
RMAED data manager on September 22, 2008. They concluded that their volatile 
organic analysis (VOA) data should be accepted and they requested a change to 
the designation of their data. The RMAED database manager changed the ‘R’ flag 
to an ‘A’ flag and changed the ‘0’ to ‘1938’ to reference the chem_comm 
database containing the following comment: “On 2008-09-22 USGS accepted 
VOAs for lot ULN. ARDL storage error. rec_log_flag = A.” As an action to 
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address this observation, the database manager will be requested by a change 
letter to change the flag code from ‘A’ back to ‘R’ (rejected) on the basis of the 
missed holding time. 

 The only other recent example like this occurred in 2002. The RMAED data 
loading program (prior to RTRAC Web) flagged VOA data because of missed 
holding times. The data were flagged as rejected (as documented by the record 
analysis attachment to letter #2550). Subsequently, after review by the PMC and 
the Army chemist, the Army chemist sent a letter to the RMAED database 
manager requesting acceptance of the data. The RMAED database manager 
changed the ‘R’ flag to an ‘A’ flag and changed the ‘0’ to ‘1804’ to reference the 
chem_comm database containing the following comment: “Override rejection in 
QC letter #2550 with QC #2638. Accept data, June 13, 2002.” 

EPA Comment #2 

The Remediation Venture Organization (RVO) Chemical Quality Assurance Plan (CQAP) (RVO 
2009), Program Management Contractor (PMC) CQAP (PMC 2007), PMC Environmental Data 
Validation Plan (PMC 2006) and the Post-Laboratory Water Quality Assessment Procedure 
(RVO 2007), were reviewed as part of the FYR interview/data review process. However, the 
PMC CQAP and PMC Data Validation Plan could only be reviewed in person, and these PMC 
plans are not in the Administrative Record Facility (ARF). It is unclear why these plans, which 
control how samples are analyzed, evaluated and reported, are not part of the Administrative 
Record. This is especially problematic because the RVO CQAP, which is in the ARF has no 
discussion of the data validation program. EPA recommends that these documents and any other 
data quality controlling plans and procedures be submitted to the Administrative Record Facility. 

RVO Response:  

The RVO Chemical Quality Assurance Plan requires data to be assessed, qualified, and 
documented, and references the EPA National Functional Guidelines for informational 
purposes only. Additional requirements documented in the RVO CQAP are designed to 
provide specific validation guidance for Performance Based Methods (PBM). 
Performance Based Methods were developed at the inception of the RMA program to 
address the analysis of target analytes not certified by the EPA CLP Program. The PMC 
CQAP includes guidance for Method Certification which includes calculation of the 
Method Reporting Limit (MRL). Data validation is addressed in the PMC Chemical 
Quality Assurance Plan by reference to the PMC Data Validation Plan. As a subtier 
document under the PMC Chemical Quality Assurance Plan, the PMC Data Validation 
Plan implements these requirements and includes data evaluation checklists that utilize 
the EPA National Functional Guidelines for guidance. The Guidelines are referenced in 
the PMC Data Validation Plan. Therefore the PMC Data Validation Plan does not mimic 
the RVO Chemical Quality Assurance Plan, rather, it implements the RVO plan 
requirements. With this flow down and traceability adequately documented in the plans, 
no revisions to the RVO Chemical Quality Assurance Plan are necessary. The initial 
version of the PMC Chemical Quality Assurance Plan (Revision 0) was transmitted to the 
RVO for review to ensure that the content and structure met the expectations of the RVO, 
and is on file at the JARDF. The updated versions of the PMC Chemical Quality 
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Assurance Plan (Revision 4) and PMC Data Validation Plan will be submitted to the 
JARDF to further support the RVO CQAP. 

EPA Comment #3 

The RVO CQAP links the data assessment, qualification, and documentation of laboratory 
results to the most recent editions of the EPA National Functional Guidelines for Data Review. 
However, the PMC CQAP only references the PMC Environmental Data Validation Plan (and 
project specific QA plans) and does not discuss adherence to the EPA National Functional 
Guidelines. Therefore, it is unclear if the PMC CQAP and Data Validation Plan is consistent 
with the RVO CQAP requirements. EPA recommends that the link between the PMC CQAP 
requirements and the EPA National Functional Guidelines be defined, or justification provided 
for not using the EPA National Functional Guidelines. 

RVO Response:  

See response to Comment #2 above. The RVO CQAP references Functional Guidelines 
for informational purposes. Additional requirements documented in the RVO CQAP are 
designed to provide specific validation guidance for Performance Based Methods. 
Performance Based Methods were developed at the inception of the  
RMA program to address the analysis of target analytes not certified by the EPA CLP 
Program. Performance Based Methods are the basis for the RMA analytical program 
and have been since its inception, and therefore supersede Functional Guidelines for the 
program at RMA. Guidelines present in the RVO CQAP for Performance Based Methods 
are present in the PMC CQAP including the use of identified qualifiers. The PMC Data 
Validation Plan references Functional Guidelines and in conjunction with the PMC 
CQAP contains specific guidance for the evaluation of analytical data generated by 
Performance Based Methods. 

EPA Comment #4 

The PMC Data Validation Plan contains checklists for checking the data package. The checklists 
are comprehensive and have reasonable control levels that correspond closely to EPA functional 
guidelines. However, there were no written actions in the PMC Data Validation Plan that 
correspond to actions identified in the EPA functional guidelines. As a result, it is unclear how 
the data qualifiers are applied based on the checklist results (the data qualifiers are not discussed 
in the Data Validation Plan). Instead, the qualifiers are applied primarily through “professional 
judgment”. Therefore, the Data Validation Plan does not provide prescriptive criteria that would 
insure that qualification of the data was consistent over the five-year period. EPA recommends 
that procedures for applying data qualifiers based on the data validation checklists be identified 
or prepared.  

RVO Response:  

 The PMC Data Validation Plan in conjunction with the PMC Chemical Quality 
Assurance Plan contains specific guidance for the evaluation of RMA analytical data. 
The quality control requirements for the development of certified methods and required 
laboratory audits are clearly defined in the PMC Chemical Quality Assurance Plan. The 
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individual laboratory contracts include applicable sections of the PMC Chemical Quality 
Assurance Plan. The laboratory data are evaluated for adherence to these requirements, 
and data qualifiers specific to the program and identified in the PMC Chemical Quality 
Assurance Plan are applied when appropriate. The data qualifiers utilized are not those 
identified in EPA Functional Guidelines but are those specific to the RMA program and 
have been utilized since its inception. In addition, the contracted laboratories are 
periodically audited to ensure compliance with the laboratory quality assurance 
requirements. All laboratories performing work in support of RMA remediation activities 
are also required to analyze Performance Evaluation samples prepared by an 
independent source. The PMC uses the results of the Performance Evaluation samples as 
an additional tool to evaluate the performance of the laboratories. 

EPA Comment #5 

With respect to the Post-Laboratory Water Quality Assessment Procedure (RVO 2007), this 
procedure tends to obscure the line between data evaluation for the purpose of data quality or 
validity, and data evaluation for the purpose of data usability. EPA recommends that the 
Procedure only be applied as a means of assessing data usability for the intended purpose 
outlined in a project SAP or QAPP. It is also not clear that a data validation is performed prior to 
initiating the data evaluation discussed in the procedure, which is assumed in EPA guidance 
documents referenced in the Procedure. The use of the ‘Z’ qualifier in the Data_Qual field in the 
Chem_Rec table, as an indication of data usability, is appropriate. However, the use of the 
Procedure to qualify data as rejected (in the Rec_Loc_Flag field) is not appropriate if the results 
of the data validation process do not indicate that the data is of unacceptable quality.  

RVO Response:  

The EPA recommendations concerning the means of assessing data usability for the 
intended purpose outlined in a project Sampling and Analysis Plan (SAP) are currently 
stated in the procedure. It is also clear that the lab data validation is required prior to 
implementing the procedure.  

The comment stating “the use of the Procedure to qualify data as rejected (in the 
Rec_Loc_Flag field) is not appropriate if the results of the data validation process do not 
indicate that the data is of unacceptable quality” is not valid, as the primary purpose of 
the procedure is to review data that the lab data validation process has indicated was 
acceptable. The data reviewed using this procedure are only for data that do not appear 
to meet the data quality objectives identified in the appropriate sampling plan. It is 
important to note that the statistical confidence intervals for the analytical method 
reporting limits MRLs) are 95 percent as indicated in the RVO CQAP in Section 4.2.1.2. 
This equates to a false negative error (the chance of determining an analyte is not 
present above the method reporting limit (MRL) when, in fact, it is present) and a false 
positive error (the chance of determining an analyte is present above the MRL when, in 
fact, it is not) of five percent. In other words, the possibility of any single analysis 
producing an erroneous result, assuming all identifiable factors and inputs are perfect, is 
between zero and five percent. This is commonly referred to in statistics as the term 
“chance and chance alone.” 
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The Post-Laboratory Water Quality Assessment Procedure is designed to review data 
that appear to fall into this zero to five percent range or may be invalid due to a variety 
of field factors, including sampling and hydrogeologic issues. Data reviewed using this 
procedure have been validated by RMA laboratory data validation procedures. The 
purpose of the procedure is to investigate if enough evidence exists to make a reasonable 
determination of the validity of the data value based on factors outside the scope of a 
laboratory data validation. Therefore, based on the statistical design associated with the 
MRL and factors outside the realm of laboratory data validation, it is possible to make a 
case for rejection of a data point that has passed the laboratory data validation process. 

As noted in the title of the document in question, the assessment is performed after the 
data have been deemed acceptable from an analytical perspective (Post-Laboratory). In 
all instances during the application of this procedure the PMC Data Validation Specialist 
was consulted to ensure the data were validated prior to the commencement of the Post-
Laboratory investigation. In addition, Section 1.0 of the Post-Laboratory Assessment 
Procedure states “For water-quality data that has passed all laboratory quality-control 
evaluations, yet appears questionable, it is desirable to determine and document 
analytical or sampling errors that may not have been detected during the rigorous pre-
release review by the laboratory analysts and quality-control staff.” 

The EPA is correct that the Post Laboratory Water Quality Data Assessment Procedure 
is only used on data that appear anomalous relative to other data collected for the same 
location. The decision to utilize the procedure is the responsibility of the entity 
generating the data and is based on an internal review of the data conducted by the data 
generator. The RVO recognizes the dynamic nature of water quality data; however the 
Post Laboratory Water Quality Data Assessment Procedure is utilized for data that 
appears anomalous to a degree that exceeds what one would expect due to natural 
factors. The procedure is implemented on an extremely limited basis; in fact it has been 
utilized on only 0.0027 percent of the CSRG data generated since the procedure was 
implemented in February 2007 (two out of over 74,000 data points). 

The RVO will revise the Post Laboratory Water Quality Data Assessment Procedure in a 
manner that data will not be rejected based on the procedure. Data evaluated by the 
procedure that is not considered usable will be assigned a “Z” data qualifier 
(questionable data). Also, as noted in the response to EPA Comment 40e above, in 
regard to the DIMP detection above the CSRG in well 37032 that occurred in August 
2009, the RMA Environmental Database will be amended to change the August 10, 2009 
sample result flagging code for the DIMP result from “R” (rejected) to “Z” 
(questionable). The RVO will notify the Regulatory Agencies in the future of potential 
application of the Post Laboratory Water Quality Data Assessment Procedure, and when 
resampling is performed due to data assessment. 

EPA Comment #6 

The change control process that is used to change qualifiers for data in the RMAED database 
does not appear to be documented and controlled in an appropriate manner. Prior to February 
2007, written documentation that was sequentially numbered and had a consistent content and 
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format, were submitted to the RMAED for documenting changes to qualifiers in the database. 
However, it is unclear that these change control documents were submitted to the ARF for 
archive. Currently, the documentation for approximately ten years of database changes is kept in 
a file cabinet with no apparent plans for submittal to the ARF. EPA recommends that this 
documentation be submitted to the ARF. Since February 2007, the change control documentation 
is not being prepared with a consistent content or format, is not being sequentially numbered, 
and is not being filed or submitted to the ARF. EPA recommends that a procedure be adopted for 
the change control process which includes the format for the documentation, required 
justification and description of the change, and requirements for maintaining and archiving these 
documents.  

RVO Response:  

On February 14, 2007, the Army Chemist wrote a memorandum to the Army Resources 
and Records Manager at RMA, proposing that data be automatically accepted after 45 
days unless DPRA (RMAED database contractor) is notified to reject data per Army 
Chemist or PMC notification. 

On February 20, 2007, the Army Resources and Records Manager concurred with the 
memo because 99.95 percent of the data passing through RTRAC Web was manually 
reviewed and validated as acceptable by the Army and PMC Chemists. Therefore, this 
redundant and time-consuming data acceptance process was discontinued by the Army. 
Automatic data acceptance began immediately. Since that time, DPRA has received 
occasional notification via email concerning data rejection or data changes. The 
RMAED database manager subsequently makes the changes and makes reference to them 
in the chem_comm table. 

The RVO concurs with EPA’s recommendation that a procedure be adopted for the 
change control process, which includes a format for the documentation, required 
justification and description of the change, and requirements for maintaining and 
archiving these documents.  

The following modifications will be made to the process. All parties that request changes 
to the RMAED will send change requests to the PMC. The PMC will generate a QC letter 
to notify the RVO and all users involved in the change control process. Upon receipt of 
the QC letter, the RMAED database manager will 1) assign a sequential number to the 
QC letter; 2) enter that number in the loc_comm_num field in the chem_rec table; 3) also 
enter that same number in the univ_comm_num field in the chem_comm table; 4) and 
submit the numbered QC letter to be scanned. The resulting PDF can then be viewed like 
data packets by using the STRACK program. 

EPA Comment #7 

Based on the interview results, it is possible for data qualifiers in the RMAED to be changed by 
RMA staff through the PMC Environmental Data Validation Procedure, the Post-Laboratory 
Procedure, or through processes outside of these procedures. However, it is not clear what 
qualifications are necessary for RMA staff to authorize changes to the data qualifiers or that all 
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RMA staff are using consistent procedures or criteria for authorizing changes to the database 
qualifiers. Review of some of the change control instructions indicate that in some cases the 
RMA staff are using professional judgment as the only criteria for changing qualifiers in the 
RMAED. EPA recommends that the qualification of data in the RMAED be performed in a more 
rigorous manner that includes a centralized approval process, better documentation of the reason 
for the qualifier change, and a way to differentiate which procedure was used to apply the 
qualifiers. 

RVO Response:  

DPRA, Incorporated maintains the RMAED under contract to the Army. DPRA proposed 
a centralized approval process as discussed in the response to Comment #6. 
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EPA Review Notes from Interviews and Data Reviews 
 
Following are the results of reviews performed as part of the laboratory data quality assessments: 
 
Date of Interview: May 4, 2010 
 
Location: Trailer Z92, Rocky Mountain Arsenal 
Participants: 
Kathy Weinel, Lab Coordinator, PMC (Interviewee) 
Deborah Hosford, Data Validation, PMC (Interviewee) 
Bruce Fritz, Lab Data Input, DPRA (Interviewee) 
Ron Bertram, EPA (Observer) 
Steve Singer, PWT (Interviewer for EPA) 
Bill Lutz, PWT (Interviewer for EPA) 
Tom Martella, TCHD (Observer) 
Vince Stewart, TCHD (Observer) 
Rick Beardslee, Army (Observer) 
 
The focus of the interview was to establish the process by which laboratory results are provided 
by the contract laboratories to the RVO and subsequent data input, data checking, data quality 
assessment and finalization of data results in the RMAED. 

Question: Where were the samples analyzed during the FYR period? 

Response: Per Kathy Weinel, During the FYR, data were analyzed both at an onpost laboratory 
managed by PMC and at off-post commercial laboratories of which ARDL was the main 
laboratory. The on-site lab did mostly soils analysis and was shut down in June 2008. 

Question: Does the PMC lab group handle all laboratory work for the RMA?  

Response: Per Kathy Weinel, all laboratory results come into the PMC laboratory group no 
matter what project or group collects the samples. Sample collection, packing, and shipping are 
the responsibility of the individual projects. 

Question: What are the controlling documents for the laboratory data quality processes? 

Response: Per Kathy Weinel, The PMC Chemical Quality Assurance Plan (CQAP) is attached to 
the statement of work for the laboratories. There is also an RVO CQAP that is a higher tier 
document that the PMC follows to write the PMC CQAP. The PMC CQAP provides instruction 
to the laboratory on how to perform the chemical analyses and identifies the minimum quality 
control requirements. Data Validation is controlled by the PMC Environmental Data Validation 
Plan. The PMC CQAP includes a list of data qualifiers that is used by the labs for qualifying 
data. 
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Question: EPA has a copy of the RVO CQAP. Can EPA get copies of the PMC CQAP and 
Data Validation Plan?  

Response: Per Kathy Weinel, the PMC CQAP and PMC Data Validation Plans are considered 
proprietary documents that would require management approval for distribution. Note: It was 
later determined that these documents were not in the ARF and that copies of the PMC 
documents would not be provided to EPA. EPA was only allowed to view the PMC documents 
on site, which was done by PWT. 

Question: How are the laboratory deliverables provided to the PMC lab group? 

Response: Per Kathy Weinel, the lab results come as a formatted electronic data deliverable 
(EDD). The hard copy lab report is required to be received 10 days after receipt of the EDD. Per 
Bruce Fritz, the EDD is first checked by the laboratory using the “RTRACK” program 
developed for RMA. After the lab sends the EDD to RMA, the RTRACK program performs the 
same check as the data is loaded into the RMAED.  

RVO Clarification: RVO concurs. 

Question: How are the laboratory qualifiers applied to the data and by whom? 

Response: Per Kathy and Bruce, the EDD will have qualifiers that come from the lab that are 
uploaded into the Chem_Rec table in the RMAED (NOTE: the Chem_Rec table holds all of the 
RMA analytical results). The RTRACK program will automatically add the qualifiers dealing 
with holding time exceedances. These qualifiers will show up in the Flag_Code and Data_Qual 
and Rec_Loc_Flag fields in the RMAED. The Flag_Code field primarily qualifies the data based 
on field and lab preparation issues. The Data_Qual field will have qualifiers based on issues with 
the laboratory analysis, and the Rec_Loc_Flag field will qualify based on data acceptability. The 
Rec_Loc_Flag initially contains a ‘P’ flag, automatically assigned by the RTRACK program 
indicating that the results are preliminary. Later this field will be changed to indicate that either 
the data is acceptable (A) or rejected (R). When the results of the validation are completed, the 
data_qual field can be updated with additional qualifiers and the Rec_Loc_Flag field can also be 
changed. 

RVO Clarification: Most all of the data does in fact contain the letter ‘P’ (for “Pre-QC, pending 
final QC checks”) when initially processed by the RTRAC Web program. However, whenever 
data misses holding times, RTRAC Web immediately flags the data as “rejected” (rec_loc_flag 
= ‘R’) upon initial processing. 

There is a 45-day period in which the data input to the RMAED occurs, checks against the EDD 
and the Chain of Custody using an ‘STRACK’ program are performed, and any data validation 
or other data quality assessment is performed. However, if no manual changes to the 
Rec_Loc_Flag have occurred during this time period, the RMAED has a program that 
automatically replaces the ‘P’ flag with an ‘A’ to this field in the Chem_Rec table indicating that 
the data is acceptable. 

RVO Clarification: RVO concurs. 
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Question: After the data checking and validation process is complete are there other 
actions that can cause the qualifiers in the Chem_Rec table in the RMAED to be changed? 

Response: Per Kathy, She is the ‘Data User’ for the Basin F, HWL, and ELF monitoring 
projects. Data qualifiers can be changed by the data user. 

Question: What procedures would you follow to determine that the data qualifiers should 
be changed?  

Response: Per Kathy, She indicated that she might look at the data and see if it was useable 
based on the project objectives which would be identified in a SAP.  

NOTE: At this point PWT handed her the RVO procedure titled Post-Laboratory Water Quality 
Data Assessment Procedure. PWT asked why she had not identified this RMA procedure in her 
response. Her answer was that this procedure was for the water team and that she would not 
necessarily use it. (Note: this procedure is identified to be used for all water projects at RMA).  

Question: Does data ever get deleted or overwritten in the Chem_Rec table in the 
RMAED? 

Response: Per Kathy and Bruce, data are almost never deleted from the RMAED. This would 
only happen when, for example, the Performance Evaluation (PE) data would have been 
uploaded into the RMAED by mistake. They went on to explain that the PE data does not get 
uploaded to any database and is only in hard copy form. Data would only get overwritten in the 
RMAED if the lab were to re-send the results of a re-analysis that was performed within the 
holding times and based on communication between the PMC and the lab. The results of a re-
sampling would both be in the RMAED.  

RVO Clarification: RVO concurs. 

Question: How is communication documented between the PMC and the laboratory, that 
results in a re-analysis or other changes to data?  

Response: Per Kathy, The labs do not routinely call PMC when they receive a high value, only 
for a problem with performing the analysis. NOTE: It was not clear if the results of these 
problem discussions and the lab actions resulting from the discussions are documented. 

Question: How are the lab packages that are validated chosen and what percent validation 
and verification is performed? 

Response: Per Deb Hosford, she randomly selects data packages to do full validation, and the 
requirement is to do 25 percent validation. However, priority for validation is often placed on 
higher priority parameters (organics?). Typically the percent validation is higher than 25 percent. 
Note: She did not indicate that there is a verification process for the remaining 75 percent of the 
data other than what may be performed by the laboratory as part of their quality control 
processes. 
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Question: How do you document what percent validation is performed? Is it an annual 
percentage or based on some other criteria. 

Response: Per Deb Hosford, she does not track the percent validation on an annual basis, it is 
typically done on a project-specific basis and the percentage is recorded in project data summary 
reports (DSRs). 

Question: The groundwater monitoring programs and the treatment system monitoring 
programs do not provide DSRs. How do you document what percent validation is 
performed, and how would the regulatory agencies (RAs) and other database users know 
how much was done? 

Response: Per Deb and Kathy, their group does not get involved in how data are reported for the 
various projects so they don’t know how that information would be communicated.  

NOTE: Based on the responses, it is unclear how much validation is performed for projects that 
do not provide DSRs.  

Question: Is there some way that the results of the validation are recorded in the RMAED 
so that a user could tell what data was validated and what data was not? 

Response: Per Deb and Kathy, there is no easy way to do this. Data that have been qualified with 
an ‘R’ is typically the result of validation, and some of the qualifiers in the Data_Qual field are 
the result of the validation process. Deb keeps a spreadsheet that records all of the lab packages 
that she validates. But this is an internal spreadsheet for her use. 

Question: How are the results of the validation that changes the qualifiers in the RMAED 
documented?  

Response: Per Bruce and Kathy, the result of the validation goes onto a validation checklist and 
it is believed that this checklist is retained in the ARF.  

RVO Clarification: Bruce Fritz is not familiar with the PMC validation checklist. This checklist 
is a PMC document. The completed validation checklists are transmitted annually to the ARF as 
part of the PMC laboratory records. 

However as far as changing the RMAED, Deb will send a letter to Bruce (email) with the results 
of the validation and instructions as to what qualifiers to change.  

NOTE: Based on a follow-up question to Kathy on the phone, the instructions that Deb sends to 
Bruce are not retained by Deb. However, Kathy believes that Bruce retains these instructions. 
See follow-up interview with Bruce for additional information.  
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Question: How can a user determine what the reasons were for adding an ‘R’ to data in the 
RMAED? 

Response: Per Bruce, there is a field in the RMAED called Loc_Comm_num that contains a 
sequential four-digit code. This code can be used to look up a short discussion of the reason that 
the data were rejected in another table called Chem_Comm.  

RVO Clarification: Manual entries in the loc_comm_num field now contain up to four-digits in 
this code. However the ‘0’ code is automatically added by RTRAC to rejected data due to missed 
holding times. Currently, there are 328 records in chem_rec that contain the ‘0’ code. 
Furthermore, the ‘1’ code is automatically added to all other records that enter the RMAED via 
RTRAC. When data is auto-accepted after 45 days, the ‘1’ code remains forever in the 
loc_comm_num field, unless data are changed according to human data review and validation. 
Approximately 5.5 million records contain the ‘1’ code. These two automatic entries for 
loc_comm_num codes represent over 96 percent of all 5.7 million records in the chem_rec table. 

Follow-up Document Review: May 11 and 12, 2010 
 
Location: Building Z92, Rocky Mountain Arsenal 
 
RVO Representative: 
Deb Hosford, Kathy Weinel, PMC 
 
Reviewer:  
Bill Lutz, PWT for EPA 
 
The RVO CQAP, PMC CQAP and PMC Environmental Data Validation Plan were reviewed. 
However, the PMC CQAP and PMC Data Validation Plan could only be reviewed in person, and 
these PMC plans are not in the ARF. However, is it unclear why these plans, which control how 
samples are analyzed, evaluated and reported are not part of the Administrative Record. This is 
especially problematical because the RVO CQAP, which is in the ARF has no discussion of the 
data validation program.  

In the RVO CQAP, Section 5.11.6 specifically links the data assessment, qualification and 
documentation of laboratory results to the most recent editions of the EPA National Functional 
Guidelines for Data Review. However, the PMC CQAP only specifically references the PMC 
Environmental Data Validation Plan (and project specific QA plans) and does not discuss 
adherence to the EPA National Functional Guidelines. Therefore, it is unclear if the PMC CQAP 
and Data Validation Plan is consistent with the RVO CQAP requirements.  

The PMC Data Validation Plan includes checklists for checking the data package. The checklists 
are comprehensive and have reasonable control levels that correspond closely to EPA functional 
guidelines. The checklists consist of yes/no boxes for the various validation criteria. However, 
there were no written actions in the PMC Data Validation Plan that correspond to actions 
identified in the EPA functional guidelines. As a result, it is unclear how the data qualifiers are 
applied based on the checklist results (the data qualifiers are not discussed in the Data Validation 
Plan). Instead, the qualifiers are applied primarily through “professional judgment”. Therefore, 



 

 Page 14 of 20 

the Data Validation Plan does not provide prescriptive criteria that would insure that 
qualification of the data was consistent over the five-year period.  

The RVO CQAP has a stand-alone section on the Analytical Laboratory Performance Evaluation 
System (ALPES) program for using PE samples for lab quality issue examination. However, the 
APLES program is not specifically discussed in the PMC CQAP. Therefore it is not clear how 
this program integrates with the other quality assessments performed by PMC at RMA. In 
addition, it was stated that the PE data are not stored electronically in the RMAED and it is 
unclear whether PE sample reports are prepared, or whether they are provided to the ARF. 
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Follow-up Interview Date: May 12, 2010 
 
Location: Building 129, Rocky Mountain Arsenal 
 
RVO Representative: 
Bruce Fritz, Lab Database Manager, DPRA 
 
Interviewer:  
Steve Singer, PWT for EPA 
 
Question: What does the RTRACK program do and can you show me an example of how it 
works? 

Response: Per Bruce Fritz, the RTRACK program primarily checks to make sure that the EDD is 
formatted correctly. It primarily checks that the fields are filled out and are the right size, and 
checks that the values in certain fields are within the range specified by various lookup tables in 
the RTRACK database.  

Question: Is the qualification of the data based on hold times the only analytical quality 
check that the RTRACK program performs? 

Response; Per Bruce Fritz, yes.  

Note: Bruce showed PWT how the program loaded preliminary data into the RMAED. 
Essentially, if he hits the upload button and nothing pops up on his screen the EDD loaded 
successfully. 

Question: Are you ever asked to delete data from the database?  

Response; Per Bruce Fritz, very rarely, and usually because PE data was loaded by mistake.  

RVO Clarification: PMC sends a “blind” performance evaluation (PE) sample to the 
laboratory. This sample is mixed in with all the regular samples and the laboratory does not 
know it is a PE sample. The PE data is actually created and loaded by the laboratory into 
RMAED via the RTRAC program. After the PE data is in the RMAED, the PMC notifies the 
database manager to remove all PE sample data. 

Question: Other than loading the lab data into the RMAED you are also responsible for 
making changes to the qualifier fields. How does that process work? 

Response; Per Bruce Fritz, up until February 2007, Bruce would receive a word document that 
typically come from the Army chemist associated with the laboratory group. This letter would 
contain a list of Lot numbers and instructions for any qualifier changes that needed to be made. 
Bruce showed PWT an example of these letters. Bruce would attach a document number tag to 
each letter and would keep this letter in a file cabinet dedicated to these correspondences. Bruce 
would enter the reason code, the qualifier changes, and the reason comments from the letter into 
a table called QC_Letters. A program would use the information in this QC_Letters table to 
update both the Chem_Rec table and the Chem_Comm table in the RMAED.  
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Question: These letters that you received prior to February 2007. Do copies go to the ARF? 

Response: Per Bruce, He doesn’t believe they do. The file cabinet in his office contains all the 
original letters dating back 10 years. He does not know where the instructions before that time 
went. Note: PWT contacted Kelli Schneider at the ARF to see if these instruction letters were in 
the ARF. At the time of this writing no response has been received.  

RVO Clarification: Bruce checked with Kelli. She has never received any of the QC letters. For 
all future letters, see “Proposed Change” after the RVO response to Observation 6 near the 
beginning of this document. 

Question: So how does the notification process work now (post Feb. 2007)? 

Response: Per Bruce, he receives emails with the instructions.  

Question: Are these instructions in the same format as they were prior to Feb. 2007? 

Response: Per Bruce, they are not in any consistent format.  

Question: Do you print these instructions out, number them and file them like you did 
prior to Feb. 2007? 

Response: Per Bruce, No. He believes that these recent instructions are only retained in his email 
inbox.  

NOTE: Bruce showed PWT the comment field in the Chem_Comm table to get a feeling for 
what the instructions looked like. For comments prior to 2007, the comment letter number would 
often be included in the reason field for reference. Comments since that time only have a 
summary of the instruction letter but no letter number. The comments were summarized by 
Bruce based on the instructions sent to him but it was not clear that consistent elements from the 
instruction were applied.  

PWT picked a comment code (1938) from the Chem_Comm Table at random and asked to see 
the instruction letter. The instruction letter was from Cecil Slaughter, USGS and dated 9/22/08. 
The instruction referred to some groundwater data for Well 36631 in Lot ULN, which had been 
automatically given an ‘R’ in the Rec_Loc_Flag field by the RTRACK program due to hold time 
exceedances. The instruction from Cecil indicated that Cecil had conferred with Bob Charles on 
whether the wells should be re-sampled and concluded that the resample was not warranted but 
that the rejected data be qualified as acceptable, and the ‘R’ replaced with an ‘A’. However, 
there is no justification provided in the instruction for this re-qualification of the rejected data as 
acceptable.
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Data Requests:  
 
RVO Representative: 
Kathy Weinel, PMC 
 
Data Request Source:  
Steve Singer, PWT for EPA 
 
As a result of the interviews noted above, EPA submitted two information requests to the PMC 
lab group. In the first request, EPA provided a subset of data from the FYR period that had been 
qualified as rejected in the RMAED, to establish the process by which data can be rejected in the 
RMAED. EPA requested the backup documentation that resulted in this data being rejected. 
PMC provided a validation summary to EPA. Based on the PMC response, the following 
observations were made: 

 PMC provided justification for all of the rejected data in the EPA submittal except one. 
The missing justification involved an instruction from URS rather than from the PMC, 
and resulted in rejection of DIMP data for some samples in data package WFJ. Based on 
subsequent discussion with PMC lab support staff, it appears that instructions to the 
RMAED with respect to altering the data qualifiers is not required to go through the 
laboratory support group. In addition, the RMA Database Manager implements the 
instructions from the various data users but does technically evaluate the instructions. 
Therefore, it is unclear whether there is a centralized approval authority for making 
changes to the database, and what technical qualifications are required for individuals 
that are currently authorizing changes.  

 For the rejected data that PMC did include in their response, the PMC provided a 
narrative of the validation problems that led to rejection of the data. Though the 
narrative appears to provide adequate justification for rejection of the data in EPA’s 
submittal, PMC did not provide the backup documentation as was requested by EPA. 
Therefore, it remains unclear how the results of the validation that resulted in the 
qualifier changes were documented. 

EPA provided a second data set to PMC that involved tables from the RMA Operational 
Assessment Reports that covered FY2006, FY2007, and FY2008. EPA requested that the percent 
of the data that was validated from these tables be provided by PMC. This was important 
because the RVO had not provided data summary reports for these systems during the FYR 
period. The data sets were as follows:  

 North of Basin F Intercept Data Listing: FY2008 Effluent (PAASEF) 

 North Boundary Treatment Plant Data Listing: FY2007 Treatment Plant Influent 
(PNININ) 

 Northwest Boundary Treatment Plant Data Listing: FY2006 Treatment Plant Effluent 
(PWEFEF) 

The resulting validation percentages provided by PMC are: 

 North of Basin F Intercept Data Listing: FY2008 Effluent (PAASEF): 37.5% 
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 North Boundary Treatment Plant Data Listing: FY2007 Treatment Plant Influent 
(PNININ): 61.4% 

 Northwest Boundary Treatment Plant Data Listing: FY2006 Treatment Plant Effluent 
(PWEFEF) 54.5 %  

The results provided by PMC for the three individual data sets indicate that the minimum 
requirement for 25% validation for these data sets was met.  

Follow-up Document Review: Post Laboratory Water Quality Data Assessment Procedure 
 
Location: N/A 
 
RVO Representative: N/A 
 
Reviewers:  
Levi Todd, PWT for EPA 
Steve Singer, PWT for EPA 
Bill Lutz, PWT for EPA 
 
Based on the interview results, the Post Laboratory Water-Quality Data Assessment Procedure 
(RVO SOP RVOP.014) dated 1/24/ 2007 was reviewed because it provides methodologies for 
qualifying data as rejected that lie outside of the PMC CQAP and PMC Environmental Data 
Validation plan. 

The Procedure outlines a data assessment process by which “questionable” data are reviewed 
with respect to not only the quality of the data, but also with respect to the data relative to other 
data (statistical analysis), historical data (chronological trends), or other site characteristics 
(hydrogeological review). The Procedure relies heavily on the U.S. Environmental Protection 
Agency (EPA) guidance, Data Quality Assessment: A Reviewer’s Guide (DQA Guide) (EPA 
2006a), and Data Quality Assessment: Statistical Methods for Practitioners (DQA Methods) 
(EPA 2006b), which are both cited throughout the Procedure.  

The data assessment process may be reasonable for project-specific or evaluation-specific efforts 
in which the data are being evaluated for a particular purpose, and for which the conclusions are 
applied only to that specific project. However, the Procedure appears to depart from typical 
practice by allowing the data user to qualify the analytical data in the Rocky Mountain Arsenal 
Environmental Database (RMAED) based on the overall data assessment process. The 
Procedure also appears to depart from the guidance, DQA Guide, in several significant respects.  

The EPA data quality assessment process emphasizes the importance of the assessing the data in 
the context of project objectives. Examples of this emphasis include: 

 the introduction to Data Quality Assessment contained on EPA’s web page 
(www.epa.gov/quality/dqa) indicates that data quality assessment is used to assess the 
type, quantity, and quality of data in order to verify that the planning objectives, Quality 
Assurance Project Plan (QAPP) components, and sample collection procedures were 
satisfied and that the data are suitable for its [sic] intended purpose [emphasis added]; 
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 the DQA Guide reiterates that data assessment is “The evaluation of environmental data 
to determine if they meet the planning objectives of the project, and thus are of the right 
type, quality, and quantity to support their intended use” [emphasis added]; 

 the DQA Guide also indicates that the first step in a data quality assessment is review of 
the project’s objectives and sampling design;  

 the DQA Guide indicates that if objectives have not been developed, then it is necessary 
to recreate some of the project’s objectives prior to conducting the DQA; and 

 the DQA Guide recommends the data quality objective (DQO) process for systematic 
planning.  

The first step in the Procedure is “Review of the data set.” However, the Procedure does not 
indicate that this is done with respect to the project’s objectives, which should be identified as 
data quality objectives in the quality assurance project plan (QAPP) for the project, and whether 
the Procedure will meet the project’s or task’s objectives.  

Also, the first step of the Procedure involving data review includes a plot of the data versus time, 
as well as review of the data package and quality assurance (QA)/quality control (QC) 
information. The second step in the Procedure is evaluation of QC sample results. The 
distinction between the review of QA/QC information between the first and second steps is 
unclear, but regardless, it appears that some level of data review is conducted before review of 
QA/QC information. Conversely, the DQA Guide describes the data life cycle in the context of a 
quality assurance assessment, of which the data quality assessment is a part. The DQA Guide 
indicates that data quality assessment only occurs after the data have been verified and validated, 
and that this verified/validated data is an input to the data quality assessment.  

The Procedure allows for the use of statistical, chronological, or hydrogeologic criteria (i.e., 
criteria other than verification/validation criteria) to qualify and reject data in the RMAED, and, 
in addition, does not appear to have any requirements for distinguishing between data rejected as 
a result of verification/validation or as a result of a data quality assessment. The qualification of 
data in the RMAED as a result of the data assessment process appears to be inconsistent with the 
DQA Guide. Figure 0-1 in this guidance shows that an input into the data quality assessment is 
verified/validated data, and the output is project conclusions. 

The data assessment process is not transparent with respect to the details that might result in 
qualification of the data, which creates the potential for subjective, rather than objective, review 
of the data. For example, Section 6.4.5 discusses the chronological review of water quality data, 
and indicates that this evaluation may be performed even if outliers were not identified by the 
outlier tests. It is therefore not clear what criteria are used to determine if the data are anomalous. 
While lack of specificity is in some sense a natural aspect of a data assessment process, when the 
potential end result is data qualification in the RMAED rather than limited application of the 
conclusions to the specific task or project, the potential pitfalls are raised to a level such that 
additional specificity, safeguards, or oversight are warranted for the process. 

Additional issues regarding the Procedure that results in the end point of data qualification in the 
RMAED include:  
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 Evaluation of only “questionable” data, rather than a non-biased, objective evaluation of 
all data, or a data subset, and an emphasis on data in the Method Reporting Limit range, 
which raises further concerns with respect to the objectivity of the data assessment and 
qualification of the data;  

 Use of results from an evaluation-specific data assessment to qualify original data, which 
ignores the possibility that the data may be valid from an analytical QA/QC perspective, 
and therefore, may potentially be useful for other evaluations or purposes;  

 Qualifications are not required for the “data user” that conducts the data assessment, 
including any data verification/validation efforts; 

 Historic data in the database prior to promulgation of the Procedure (January 2007) can 
be reassessed by the Procedure;  

 The SOP does not appear to allow for oversight or participation by the Regulatory 
Agencies in the data assessment process; and  

 There are provisions in the Procedure to change “R” flags, if data collected subsequent to 
the data previously qualified, should indicate that the previously qualified data should not 
have been qualified. This provision could allow data qualified by one procedure (i.e. data 
validation) to be overwritten with the results of this Procedure. It also suggests that the 
results of the data validation may only be temporary and subject to whatever data set is 
most recent or being reviewed in the future.  

In conclusion, the Post-Laboratory Procedure tends to obscure the line between data evaluation 
for the purpose of data quality and validity and data evaluation for the purpose of data usability. 
In addition, it is not clear from the Procedure that data validation needs to be performed before 
initiating the post laboratory validation process. The Procedure should only be applied as a 
means of assessing data usability for the intended purpose outlined in a project SAP or QAPP. 
To this end, the use of the ‘Z’ qualifier in the Data_Qual field in the Chem_Rec table, as an 
indication of data usability, is acceptable. However, the use of the Procedure to qualify data as 
rejected (in the Rec_Loc_Flag field) should not be done if the results of the data validation 
process do not indicate that the data is of unacceptable quality.  

References: 

Environmental Protection Agency (EPA) 
2006a  Data Quality Assessment: A Reviewer’s Guide  

2006b  Data Quality Assessment: Statistical Methods for Practitioners.  

Program Management Contractor (PMC).  
2007  Chemical Quality Assurance Plan. Rev. 4. October. 

2006  Environmental Data Validation Plan. January. 

Remediation Venture Office. (RVO).  
2009 Chemical Quality Assurance Plan. Rev. 4. January. 

2007  Post Laboratory Water-Quality Data Assessment Procedure. January. 



TAB A   
COMPLEX TRENCHES



 







































TAB B 
SHELL TRENCHES



 







































TAB C 
ELF AND HWL



 



























TAB D 
NORTH PLANTS LNAPL



 



























TAB E 
BASIN F



 



























TAB F 
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TAB G 
OFF-POST ARMY WELLS
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RAILYARD MOTOR POOL EXTRACTION
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TAB J 
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TAB M 
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NORTHERN PATHWAY MODIFICATIONS
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